Comparative analysis of G-banding, chromosome painting, locus-specific fluorescence in situ hybridization, and comparative genomic hybridization in chronic myeloid leukemia blast crisis.
The molecular basis for blast transformation of chronic myeloid leukemia (CML) remains poorly understood. Cytogenetic alterations associated with CML blast crisis have previously been extensively studied by conventional G-banding analysis. However the complexity of some chromosome abnormalities or poor chromosome morphology or both has exceeded the resolution of G-banding analysis in a significant proportion of CML cases, and complex chromosome rearrangements have remained unidentified. In this study, comparative genomic hybridization (CGH) was used to elucidate genome imbalances in chronic phase or blast crisis samples or both from 12 CML patients. CGH and G-banding results were compared, and discrepancies were further clarified by using multipaint chromosome analysis and locus-specific DNA probes. No imbalances were detected in the 4 early disease phase samples studied. Eleven blast crisis samples were analyzed by G-banding and CGH, and the commonest genomic abnormality detected was overrepresentation of the long arm of chromosome 8, which was detected in 5 patients. This overrepresentation was attributable to trisomy 8 in 4 patients, whereas amplification of the entire long arm of chromosome 8 was detected in 1 patient. The formation of isochromosomes of the long arm of chromosome 8 was observed as a mechanism for gene amplification in this patient. Additional material originating from chromosome 8 was also observed intercalated into three marker chromosomes in peripheral blood metaphase spreads from this patient. These markers may further define areas on chromosome 8 that harbor oncogenes implicated in transformation of chronic myeloid leukemia.